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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Any rejection or objection not reiterated in this Action is withdrawn. 

Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
September 8, 2008 has been entered. 

Petition for correction of inventorship 

In view of the papers filed December 17, 2007, it has been found that this 
nonprovisional application, as filed, through error and without deceptive intent, 
improperly set forth the inventorship, and accordingly, this application has been 
corrected in compliance with 37 CFR 1 .48(a). The inventorship of this application has 
been changed by addition of inventors Peter Michael Waterhouse and Ming-Bo Wang. 

The application will be forwarded to the Office of Initial Patent Examination 
(OIPE) for issuance of a corrected filing receipt, and correction of Office records to 
reflect the inventorship as corrected. 
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Claim Objections 

Claims 146-149 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. Claim 134 
recites a synthetic gene comprising first and second structural gene sequences that are 
20-30 nucleotides in length and an optional stuffer fragment that is also defined (based 
on lines 20-22 of the claim) as 20-30 nucleotides in length. Claim 146 depends from 
claim 134 and fails to further limit because it recites that the first and second structural 
genes and the stuffer fragment together form an interrupted palindrome that is 20-30 
nucleotides in length. Since both the first and second structural genes are each defined 
in claim 134 as at least 20 nucleotides, even if the stuffer fragment is not present the 
interrupted palindrome of claim 146 must be at least 40 nucleotides in length. Claims 
147-149 each fail to further limit claim 134 because they define the stuffer fragment as 
having a length longer than that recited in claim 134. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claims 134, 135 and 142-154 are rejected under 35 U.S.C. 112, first paragraph, 
as failing to comply with the written description requirement. The claims contain subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the application 
was filed, had possession of the claimed invention. 

The claims are directed to methods for producing RNA capable of reducing 
expression of a target gene in a mammalian cell by administering a double stranded 
synthetic gene that comprises at least first and second structural genes, each of which 
are 20-30 nucleotides in length. The claims are directed broadly any target gene within 
a mammalian cell. 

Applicants point to page 10 as providing support for the limitation that the 
structural gene sequences are 20-30 nucleotides in length. However, this portion of the 
specification does not disclose use of structural genes of 20-30 nucleotides to target 
any gene, page 10 specifically states that structural genes of this length are a preferred 
embodiment targeting specific genes: viral DNA or RNA polymerases, viral coat 
proteins, or visually-detectable genes involved in determining pigmentation, cell death 
or other external phenotype. The generic disclosure of targeting any endogenous, 
foreign and viral genes is also found on page 10, but requires 30 contiguous nucleotides 
of the target. 

Because the specification teaches that use of structural gene sequences of 20- 
30 nucleotides is limited to certain viral genes and visually detectable genes associated 
with external phenotypes, the disclosure of the specification is not commensurate in 
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scope with the claimed invention and the claims do not satisfy the written description 
requirement. 

Claim interpretation 

Claim 134 recites that the first structural gene sequence is identical to the target 

gene and the second comprises nucleotides identical in sequence to, and in an inverted 

orientation relative to, the first structural gene sequence. Page 18 has been pointed to 

as providing support for the limitation "inverted orientation". This page of the 

specification says in part, "More preferably, the multiple structural gene unit comprises 

two identical or substantially identical structural genes ...in a head-to-tail configuration 

as a direct repeat or, alternatively, in a head-to-head configuration as an inverted repeat 

or palindrome." The inverted repeat resulting from a head-to-head configuration is 

shown in figure 14, which is described in example 3 on page 31 , 

"Plasmid pCMV.BEV.VEB (FIG. 14) comprises an inverted repeat or palindrome of a 
complete BEV polymerase open reading frame under the control of the CMV-IE 
promoter sequence... To produce pCMV.BEV.VEB, the BEV polymerase structural gene 
from plasmid pCR.BEV.2 (FIG. 7) was sub-cloned in the antisense orientation as a BglW- 
to-SamHI fragment into SamHI-digested pCMV.BEV.2 (FIG. 10), immediately 
downstream of the BEV polymerase structural gene already present therein." 

Based on the disclosure at pages 18 and 31 , the configuration set forth in the instant 
claims is interpreted to be a first structural gene sequence in the sense orientation 
relative to the target gene and a second structural gene sequence in the antisense 
orientation, making the second structural gene sequence complementary to the target 
gene. Upon transcription, the individual structural gene sequences will hybridize to form 
a hairpin, or stem-loop, structure. 
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Claim Rejections - 35 USC § 103 

Claims 134-154 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fire et al. (US 5,605,559, of record) in view of Agrawal et al. (WO 94/01550, of record), 
Gold et al. (US 5,270,163), Kotin et al. (US 5,580,703) and Chatterjee et al. (US 
5,474,935, of record). 

The claims are directed to methods of producing RNAs that are capable of 
reducing expression of a gene in a mammalian cell by administering a double stranded 
synthetic gene that comprises first and second copies of a structural gene and an 
optional stuffer fragment that are 20-30 nucleotides in length. In specific embodiments, 
the target gene is in an exon, is a viral gene, an endogenous gene or a transgene and is 
targeted to the coding region or the UTR regions. Other embodiments recite the length 
of the stuffer fragment and how the double stranded synthetic gene is introduced. 

Fire et al. teach and claim a method of inhibiting gene expression in cells, 
including animal cells, using double stranded RNAs. The double stranded RNA 
comprises a sequence complementary to a portion of the target gene and a sequence 
identical to a portion of the target gene, each of which is at least 25 nucleotides. Target 
genes include cellular genes, endogenous genes, transgenes and viral genes (see 
claims 1-6 and 10). At column 4, lines 41-46 Fire et al. teach that dsRNAs used in the 
invention can be formed from a single self-complementary RNA. At columns 8-9 and in 
claim 21 Fire et al. teach that RNA synthesis can be initiated in vivo or in vitro and that 
RNA can be produced by an expression construct. Fire et al. additionally teach at 
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column 9 that the dsRNA can be introduced to a cell in a variety of ways, including by 
lipid-mediated transport (i.e., a liposome) or within a viral particle comprising a viral 
vector. At column 10 Fire et al. teach that viruses can be targeted, including HIV. At 
column 5 Fire et al. teach that the dsRNA can target any gene and is not limited to any 
particular portion of the gene but do not explicitly teach targeting of the untranslated 
regions of a gene. Fire et al. do not explicitly claim the use of double stranded RNAs 
that comprise a stuffer fragment (i.e., a loop connecting the two portions of the RNA). 

It was well known in the art at the time the invention was made that nucleic acids 
that are fully or partially self-complementary form hairpin structures having unpaired 
loop regions. For example, Agrawal et al. teach self-stabilized oligonucleotides 
comprising a target hybridizing region and a self-complementary region. On page 15 
Agrawal et al. teach that the self-complementary region of the oligonucleotide is fully or 
partially complementary to the hybridizing region and may comprise an unpaired loop 
region. This concept is also exemplified by Gold et al., who teach in the drawings 
several RNAs with stem-loop structures. At column 24, Gold et al. teach that the RNAs 
of their invention can be amplified by any known means, including the use of vectors 
administered to a host cell. 

At the time the invention was made it was known to those of ordinary skill in the 
art that some viral vectors can integrate an exogenous sequence into the genome of a 
cell. See, for example, Kotin et al., who teach that AAV vectors integrate site- 
specifically into a host's genome and that this characteristic can be exploited for gene 
therapy (see column 1, lines 15-20 and column 4, line 50 through column 5, line 2). 
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At the time the invention was made the person of ordinary skill in the art 
recognized that different regions of genes, including the untranslated regions, are 
suitable targets for nucleic acid therapeutics. Chatterjee et al. teach constructs targeted 
to viral genes, explicitly teaching that lentiviruses such as HIV and DNA viruses such as 
HSV are suitable targets, teaching at column 4 that any viral gene whose sequence is 
known can be targeted. One of ordinary skill in the art would recognize that this 
includes the genes for coat proteins and polymerases. At column 3 Chatterjee et al. 
teach that antisense oligonucleotides targeted against areas of critical viral RNA 
transcripts including the 5'-untranslated region and splice sites (which are part of an 
exon) have demonstrated significant antiviral activities. 

It would have been obvious to one of ordinary skill in the art at the time of 
invention to perform the method of inhibiting gene expression with double stranded RNA 
claimed by Fire et al. using a single self-complementary RNA formed by transcription of 
a synthetic gene sequence that comprises two copies of an RNA sequence in sense 
and antisense orientation and to use a sequence wherein each copy of the sequence is 
20-30 nucleotides in length. Based on the claims of Fire et al. of using a duplex RNA 
that can comprise 25 nucleotides in each strand and can be produced from an 
expression construct, the teachings of Fire et al. that inhibitory double stranded RNA 
can be formed from a single self-complementary strand and the recognition by those in 
the art, as evidenced by Agrawal et al. and Gold et al., that self-complementary 
nucleotide strands form a hairpin comprising an unpaired loop, one of ordinary skill in 
the art would recognize the use of a hairpin RNA in place of a duplex of two strands and 
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the size of the loop is a matter of design choice and that use of a hairpin RNA allows for 
production of the RNA within a cell from an expression construct. One would further 
recognize that because Fire et al. explicitly teach delivering an RNA to a cell using a 
viral vector and Kotin et al. teach that AAV vectors will integrate into a host's genome, 
the use of the vector taught by Kotin et al . is a matter of simple substitution of one 
known type of vector for another. It would have further been obvious to produce RNA 
targeted to a viral gene and to target the untranslated regions of the gene. Fire et al. 
provide a motivation to target viral genes by specifically claiming such a target and 
Chatterjee et al. provide a motivation to target an untranslated region of a gene by 
teaching that targeting of such regions is proven to provide significant antiviral activity. 
Because the combination of the cited references provides a vector having the structural 
limitations of the claims and because administering this vector to a cell as taught by Fire 
et al. for the purpose of inhibiting gene expression would necessarily result in the 
production of a RNA capable of delaying, repressing or reducing expression of a target 
gene the invention of claims 134-154 would have been obvious, as a whole, at the time 
the invention was made. 



Response to Arguments 

Applicants traverse the rejection of record by arguing that the Fire et al. reference 
claims the benefit of a provisional application filed December 23, 1997 and that this 
provisional discloses less than the non-provisional application. Applicants refer to a 
marked up copy of Fire et al. showing the differences between the patent and the 
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provisional, but provide no specific arguments regarding what is lacking in the 
provisional application and how such a lack relates to the rejection of record. 

Applicants further argue that if the Fire et al. reference does not have the benefit 
of the provisional application it would not be prior art to the instant application. 
Applicants' attention is directed to the rejection as revised, which addresses how the 
claimed invention of Fire et al. also renders the instant claims obvious. In view of the 
revised rejection, it is noted that this reference can only be overcome by establishing 
priority of invention through interference proceedings. 

Applicants argue that the combination of Fire et al. and Agrawal et al. does not 
teach or suggest synthetic genes having a repeated sequence of 20-30 nucleotides in 
length and further argue the claimed size range is an optimal range for mammalian cells 
that could not have been predicted from the prior art. This is not persuasive because 
Fire et al. specifically teach and claim use of double stranded RNAs of at least 25 
nucleotides in length. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James (Doug) Schultz, can be reached on 571-272-0763. The central FAX 
Number is 571-273-8300. 
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Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

Tracy Vivlemore 
Primary Examiner 
Art Unit 1635 

/Tracy Vivlemore/ 

Primary Examiner, Art Unit 1635 



